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(54) Electronic component 

(57) In an electronic component including an outer 
housing (1) and a control unit (U1) inserted within the 
outer housing (1), the control unit (U1) includes a base 
(2 and 2-1), a printed circuit board (3) mounted on the 
base (2 and 2-1), a battery holder (4 and 4-1) mounted 
on the base (2 and 2-1) for removably holding a coin- 
shaped battery (W) which includes terminals (44 and 45) 
connected with the printed circuit board (3) to be con- 
nected with positive and negative poles (W-2 and W-1) 
of the battery (W), a liquid crystal display (5) mounted 
on the base (2 and 2-1) and connected with the printed 
circuit board (3), and a backlight unit (6) mounted on the 
base (2 and 2-1) and connected with the printed circuit 
board (3), whereby the battery (W) may be easily re- 
placed and the insulation distance between the battery 
(W) and electronic parts on the printed circuit board (3) 
is sufficiently ensured and a broad space may be en- 
sured for arrangement of the electronic parts on the 
printed circuit board (3) . 
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Description 

[0001] This invention relates to an electronic compo- 
nent, and, more particularly, to an improved control com- 
ponent such as a counter device. 
[0002] Fig. 1 0 at (1 ) and (2) shows an electronic coun- 
ter device 70 as a conventional electronic component, 
which includes an outer housing 71 and an internal con- 
trol unit 72. The internal control unit 72 includes a front 
module 73, a printed circuit board 74, a battery install 
unit 75, and a terminal block 76 provided with four ter- 
minals 77. Lead portions 77a of the terminals 77 are pro- 
jected forwardly from the terminal block 76 to be con- 
nected with the printed circuit board 74. The board 74 
on a rear side wall thereof is mounted by a positive pole 
connection plate 78 and a negative pole connection 
plate 79 to provide the battery install unit 75 in which a 
battery 80 is mounted by bringing its positive and neg- 
ative poles into contact with the positive and negative 
pole connection plates 78 and 79 respectively. 
[0003] The front module 73 is provided with a trans- 
parent housing member 81, a liquid crystal display 
(LCD) 82, and a backlight unit 83. The LCD 82 and the 
backlight unit 83 are put together and housed within the 
housing member 81 . The front module 73 is mounted 
into the printed circuit board 74 by engaging a hook por- 
tion (not shown in the drawinga) of the housing member 

81 with a peripheral portion of the board 74, and the LCD 
unit 82 and the backlight unit 83 are electrically connect- 
ed with the board 74 to provide the control unit 72 
housed within the outer housing 71 . 

[0004] The conventional counter device 70 has the 
construction that the printed circuit board 74 is connect- 
ed with the lead portions 77a of the four terminals 77 
disposed in the terminal 76, and the positive and nega- 
tive pole plates 78 and 79 are mounted on the rear wall 
of the printed circuit board 74 to provide the battery in- 
stall unit 75 installed by the battery 80. Accordingly, the 
device 70 has the disadvantages that the replacement 
of the battery 80 is not easy, there cannot be ensured 
any sufficient distance for insulation from the battery 80 
to the printed circuit board 74 and the electronic parts 
on the board 74, and the electronic parts have to be ar- 
ranged on the board 74 by taking unfavorable space so 
as to ensure the distance for insulation against the bat- 
tery 80. 

[0005] A front section of the internal control unit is 
constituted with the front module 73 in which the LCD 

82 and the backlight unit 83 are put together and housed 
within the housing member 81 , resulting in the increase 
of the number of parts, taking unfavorably long time in 
its assembly process, and the increase of the manufac- 
turing cost. 

SUMMARY OF THE INVENTION 

[0006] It is, therefore, a primary object of this inven- 
tion to provide an electronic component in which the ar- 



rangement of electronic parts on a printed circuit board 
for ensuring the insulation distance against a battery is 
not required, flexible design is accommodated by en- 
largement of use area on the printed circuit board, any 
5 front module is not necessary, the number of parts is 
reduced, the time for assembling is reduced, and the 
manufacturing cost is reduced. 
[0007] According to a first aspect of this invention, 
there is provided an electronic component having an 
10 outer housing and a control unit inserted within the outer 
housing, and the control unit includes a base, a printed 
circuit board mounted on the base, a battery holder 
mounted on the base for removably holding a coin- 
shaped battery and provided with terminals connected 
15 to the printed circuit board for connection with positive 
and negative poles of the battery, a liquid crystal display 
mounted on the base and connected with the printed 
circuit board, and a backlight mounted on the base and 
connected with the printed circuit board. The base is 
20 provided with the printed circuit board and the battery 
holder for holding the battery, whereby the battery may 
be easily replaced and the insulation distance between 
the battery and the electronic parts on the printed circuit 
board is sufficiently ensured, the arrangement of elec- 
tronic parts to ensure the sufficient insulation distance 
from the battery is not required on the printed circuit 
board, and any broad space is not necessary in the ar- 
rangement of the electronic parts. Thus, the degree of 
freedom in designing is increased by expansion of use 
area on the printed circuit board. The installation of the 
LCD and the backlight unit into the base may omit any 
front module, and decrease the number of parts, thereby 
reducing the manufacturing cost without wasting time in 
the assembly process. 

[0008] According to a second aspect of this invention, 
the electronic component of the first aspect is so modi- 
fied that the base is provided with a base portion and a 
terminal block, and the base portion includes a battery 
holder mount portion for mounting the battery holder, a 
board mount portion for mounting the printed circuit 
board, a LCD mount portion for mounting the LCD, and 
a backlight mount portion for mounting the backlight. 
The modified electronic component according to the 
second aspect may have same functions and effects as 
those of the first aspect. Moreover, the battery holder is 
mounted on the battery holder portion, the printed circuit 
board is mounted on the board mount portion, the LCD 
is mounted on the LCD mount portion and the backlight 
is mounted on the backlight mount portion, whereby the 
base may be mounted by the battery holder, the printed 
circuit board, the LCD and the backlight. The terminal 
block disposed on the base may reduce the number of 
parts, resulting in the manufacturing cost reduction with- 
out wasting time in the assembly process. 
[0009] According to a third aspect of this invention, a 
battery reverse insertion preventing means is provided 
on the battery holder of the electronic component of the 
first or second aspect of the invention, whereby same 
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functions and effects as those of the electronic compo- 
nent of the first aspect may be obtained and the reverse 
insertion as to positive and negative poles of the battery 
may be prevented. 

[0010] According to a fourth aspect of this invention, 
the above-described electronic components are so 
modified that the battery holder includes a battery ac- 
commodation portion and a battery insertion opening at 
one side of the battery accommodation portion at a right 
angle to a display direction of the LCD, whereby the in- 
stallation-and-draw of the battery into and from the bat- 
tery accommodation portion is eased without hindrance 
by the LCD. 

[0011] According to a fifth aspect of this invention, 
there is provided a control component according to the 
third aspect of the invention in which the battery reverse 
insertion preventing means includes a lower and upper 
guide portions disposed on an inner surface of a stand 
wall of the battery accommodation portion, a first slide 
contact point bringing a lower wall of the battery into sl- 
idable contact with the lower guide portion, a second 
slide contact point bringing a peripheral of the lower wall 
of the battery into a bottom wall of the battery accom- 
modation portion, and a third slide contact point bringing 
an upper wall of the battery into contact with the upper 
guide portion so that the reversal insertion can be pre- 
vented by the relationship of the interval between the 
first and second slide contact points and the third slide 
contact point. According to this electronic component of 
the fifth aspect, in addition to the functions and effects 
of the electronic component of the first aspect, the bat- 
tery may be accommodated into the battery accommo- 
dation portion as the battery is slantingly inserted be- 
tween the upper and lower guide portions through the 
battery insertion opening of the battery holder by lower- 
ing a negative pole wall of the battery to bring the neg- 
ative pole wall into slidable contact with the lower guide 
portion and the positive pole wall into slidable contact 
with the upper guide portion so as to bring a peripheral 
of the lower wall of the battery, viz., a step formed by the 
negative pole wall and a peripheral of the lower wall, into 
contact with the bottom portion of the battery accommo- 
dation portion. When the battery is drawn from the bat- 
tery accommodation portion, its reverse manner is exe- 
cuted. Thus, the reverse insertion by the battery is pre- 
vented, and the replacement of the battery is eased. 
[0012] The above-mentioned electronic components 
may employ a display including a switch portion, and a 
switch construction including at least two switch conduc- 
tive patterns connected with the printed circuit board on 
a front wall of the display which serves as an electric 
contact portion associated with a switch actuator in the 
switch portion. 

[0013] Alternatively, the above above-mentioned 
electronic components may employ a display including 
a switch portion, and a switch construction having a 
switch conductive pattern which is disposed on a front 
wall of the display connected with the printed circuit 



board through a flexible wiring plate and connected with 
at least two wiring patterns of the flexible wiring plate, 
in which the switch conductive pattern serves as an 
electric contact portion associated with a switch actuator 
5 in the switch portion. 

[0014] Moreover, the switch construction may be so 
constructed that a plurality of electrode terminal por- 
tions, at least two conductive patterns and a switch con- 
ductive pattern conductive with the conductive patterns 
w are formed near a peripheral of a front wall of the display, 
and one end of the flexible wiring plate is bonded with 
the peripheral of the front wall of the display to connect 
the plurality of wiring patterns of the flexible wiring plate 
with the plurality of electrode terminal portions and con- 
's nect at least two of the wiring patterns with the conduc- 
tive patterns. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 [001 5] Other objectives and advantages of this inven- 
tion will be more readily apparent from the following de- 
tailed description provided in conjunction with the fol- 
lowing figures, of which: 

25 Fig. 1 shows at (1) a perspective view of a counter 
device as an electronic component of according to 
a first embodiment of this invention, and at (2) a dis- 
assembled view of the counter device; 
Fig. 2 is a top view of a control unit employed in the 
30 counter device; 

Fig. 3 is a sectional view of the control unit to show 
an installation of a battery into the unit; 
Fig. 4 is a sectional view of the control unit in which 
the battery is inserted; 
35 Fig. 5 at (1 ) to (7) shows a process of replacement 
of a battery; 

Fig. 6 is a perspective disassembled view of a coun- 
ter device as a second embodiment of this inven- 
tion; 

40 Fig. 7 is a top view of a control unit employed in the 
counter device of Fig. 6; 

Fig. 8 a longitudinal sectional view of the counter 
device of Fig. 1; 

Fig. 9 is a front view of an LCD and a heat sheet 
45 which are connected each other and employed in 
the counter device of Fig. 8; and 
Fig. 10 shows at (1) a perspective disassembled 
view of a conventional counter device and at (2) a 
partially omitted perspective view of a control unit 
50 employed in the conventional counter. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

55 [0016] Referring, now, to Fig. 1, there is shown a 
counter device as an electronic component according 
to a first embodiment of this invention, which includes 
an outer housing 1 and a control unit U1. The control 
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unit U1 includes a base 2, a printed circuit board 3, a 
battery holder 4, an LCD 5, and a backlight unit 6. 
[0017] The outer housing 1 is of a boxed-shape and 
includes a front wall 1 A, upper and lower walls 1 B and 
1C, left and right walls 1 D and 1 E, and a rear opening. 
The front wall 1 A is provided with a rectangular window 
7 and a switch mount opening 8A mounted by a reset 
switch button 8 covered with a switch cover 9. A pair of 
engagement holes 48 are disposed on each of rear por- 
tion of the upper and lower walls 1B and 1C, and an 
engagement recess 49 is disposed on each rear edge 
of the left and right walls 1 D and 1 E. The base 2 includes 
a base portion 1 0 and a terminal block 1 1 . The base por- 
tion 10 is provided with a battery holder mount portion 
12, a board mount portion 13, a LCD mount portion 14, 
a backlight mount portion 15, and a terminal mount por- 
tion 1 6. 

[001 8] The battery holder mount portion 1 2 is formed 
by a bottom wall 10A and left and right walls 10B and 
1 0C of the base portion 1 0. The bottom wall 1 0A is pro- 
vided with an opening 17, and the left wall 10B is pro- 
vided with an insertion opening 18 of a cut shape. A pair 
of engagement nails 1 9 stand across the opening 1 7 on 
a left side of the bottom wall 1 0A. A pair of engagement 
hooks 20 are disposed on an inner surface of the right 
wall 10C. 

[0019] The board mount portion 1 3 includes a pair of 
front and back engagement nails 21 internally standing 
from the bottom wall 1 0A at a lower position of the left 
and right walls 10B and 10C, a pair of separation walls 
28 disposed on an inner surface of a rear wall 10D of 
the base portion 1 0, and engagement projections 50 on 
upper ends of the separation walls 28. The LCD mount 
portion 14 includes a pair of insertion grooves 23a ver- 
tically formed on front positions 23 of the left and right 
walls 1 0B and 1 0C across a front opening 22 of the base 
portion 10. The backlight mount portion 15 includes en- 
gagement recesses 24 formed on upper ends of the 
front positions 23 of the left and right walls 1 0B and 1 0C 
and a hit portion 25 disposed on a front side of the bot- 
tom wall 10A. 

[0020] The terminal mount portion 16 includes a plu- 
rality of terminal insertion holes 26 (see Fig. 3) formed 
on the rear wall 1 0D of the base portion 1 0, and sepa- 
ration portions 27 disposed on an outer surface of the 
rear wall 1 0D. The printed circuit board 3 includes a po- 
sitioning portion 29 which is a cut portion at a middle of 
a rear edge thereof, and terminal insertion recesses 30 
on the rear edge. 

[0021 ] The battery holder 4 includes a battery accom- 
modation portion 31 , and a battery insertion opening 32 
on a left side of the portion 31 , and a stand wall 33 con- 
tinuously formed on front, back and right sides of the 
battery accommodation portion 31 . The stand wall 33 
on its right-hand side is also provided with an engage- 
ment formation portion 34. The battery holder 4 is also 
provided with an engagement portion 35, a battery re- 
verse insertion prevention portion 36, and positive and 



negative pole terminals 44 and 45. 
[0022] The engagement portion 35 includes engage- 
ment recesses 37 formed on inner surfaces of both 
sides 33a and 33b of the stand wall 33, and engagement 
5 projections 39 formed on inner surfaces of front and 
back walls 38A and 38B of the engagement formation 
portion 34. 

[0023] The battery reverse insertion prevention por- 
tion (battery reverse insertion preventing means) 36 in- 
fo eludes a pair of lower guide portions 40 formed on inner 
surfaces of tip ends (left-hand side) of both sides 33a 
and 33b of the stand wall 33, and a pair of upper guide 
portions 41 formed on rear sides (right-hand side) of the 
both sides 33a and 33b of the stand wall 33. A corner 
15 of the lower guide portion 40 is formed to be slant. The 
upper guide portion 41 is composed of leads 41a and 
41 b (see Fig. 2) formed on upper edges of the both sides 
33a and 33b to cover the battery accommodation por- 
tion 31 . A positive pole terminal 44 is fixed to an upper 
20 edge of a right-hand side of the stand wall 33 to project 
toward an upper direction of the battery accommodation 
portion 31 . A negative pole terminal 45 is disposed on 
the bottom wall 31 A of the battery accommodation por- 
tion 31 . 

25 [0024] The LCD 5 is provided with a stopper 42 on 
each of its front and back edges, and the backlight unit 
6 is provided with engagement projections 43 on an up- 
per edge of the front and rear sides of the unit 6. The 
board mount portion 1 3 of the base 2 is inserted by the 
30 printed circuit board 3 from the front, the positioning por- 
tion 29 of the rear edge of the board 3 is engaged with 
the pair of separation walls 28, and the left and right edg- 
es of the printed circuit board 3 are engaged with the 
engagement nails 21. 

[0025] The battery holder mount portion 12 of the 
base is mounted by the battery holder 4. The engage- 
ment recesses 37 of the battery holder 4 is removably 
engaged with the pair of engagement nails 1 9 of the 
base 2, the pair of engagement projections 39 on the 
right-hand side of the battery holder 4 are removably en- 
gaged with the pair of engagement hooks 20 of the base 
2 to mount the battery holder 4 on the base 2. The bat- 
tery insertion opening 32 of the battery holder 4 is in- 
serted into a cut shape insertion opening 1 8, and direct- 
ed in left of the base 2, viz., toward right angle direction 
to a display direction "a" of LCD 5. Each lead portion 
(not shown in drawings) of the positive electrode termi- 
nal 44 and the negative electrode terminal 45 is con- 
nected with an electrical conduction pattern (not shown 
in drawings) of the printed circuit board 3. 
[0026] The LCD 5 is mounted on the LCD mount por- 
tion 14 of the base 2. In this case, the both side edges 
of LCD 5 are inserted into the pair of insertion grooves 
23a, and stoppers 42 come into contact with the upper 
edges of the insertion grooves 23a. The LCD5 is con- 
nected with an electrical conduction pattern (not shown 
in drawings) of the printed circuit board 3 through a heat 
seal 46 serving as a flexible wiring plate. 
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[0027] The backlight unit 6 is removably put on the 
backlight mount portion 1 5 of the base 2. The engage- 
ment projections 43 of the backlight unit 6 are removably 
engaged with the engagement recesses 24 of the base 
2, a lower edge of the backlight unit 6 comes into contact 
with the hit portion 25. A flexible printed wiring circuit 
board FPC4 connected with the backlight unit 6 is con- 
nected with an electrical conduction pattern (not shown 
in drawings) of printed circuit board 3. 
[0028] The window 7 and the switch mount opening 
8A are disposed at the front wall 1 A of the outer housing 
1 . The reset switch button 8 made of rubber as a switch 
section is mounted in the switch mount opening 8A, and 
includes a dish-shaped spring 8B as shown in Fig. 8. 
The dish-shaped spring 8B comes along a step of the 
switch mount opening 8A, and a suppress member 8C 
is engaged with the switch mount opening 8A to hold 
tho dish-shaped spring 8B. A rear end of the switch but- 
ton 8 to applied by carbon to play as a switch actuator 
8D. 

[0029] As shown in Fig. 9, the LCD 5 is a plate of a 
rectangular shape along an inner surface of the front of 
the outer housing 1 , and an electrical conductive pattern 
portion 11 2 is disposed along a lower part of a front wall 
5a of the LCD 5. The electrical conductive pattern por- 
tion 1 1 2 is provided with a plurality of electrode terminals 
115 having a pattern for connection with electrodes of 
the LCD 5 in a right-and-left direction. In the electrical 
conductive pattern portion 112 there are disposed a pair 
of conductive patterns 116A and 116B formed on the 
right side of the electrode terminals 115, and a pair of 
switch conductive patterns (electrical contacts) 117A 
and 1 1 7B formed on the right side of the conductive.pat- 
terns 116A and 116B, in which the electrical conductive 
patterns 1 1 6A and 1 1 6B are respectively connected with 
the switch conductive patterns 117B and 117A. 
[0030] The flexible wiring plate 46 is made by coating 
a heat seal, viz., a micromolecule film (generally, poly- 
ester film) 114 having a plurality of wiring patterns 113 
with resin for thermocompression bonding. A pair of wir- 
ing patterns 1 1 3A and 1 1 3B in the plurality of wiring pat- 
terns 11 3 of the flexible wiring plate 46 serve as switch- 
wiring patterns. 

[0031] Within the base 2, the LCD 5 is disposed at a 
front of the base, and the printed circuit board 3 is dis- 
posed behind the LCD 5. 

[0032] A front end of the flexible wiring plate 46 is 
bonded with the conductive pattern portion 112 of the 
LCD 5, the wiring patterns 113 are connected with the 
electrode terminals 115, and the pair of wiring patterns 
11 3A and 113B are connected with the conductive pat- 
terns 116A and 116B. A rear end of the flexible wiring 
plate 46 is bonded with a part mount surface of the print- 
ed circuit board 3, and the wiring patterns 1 1 3, 1 1 3A and 
113B are connected with conductive patterns (not 
shown in drawings) formed on the part mount surface 
of the printed circuit board 3. 

[0033] The switch actuator 8D of the switch button 8 



of the reset switch is positioned before the switch pat- 
terns 117A and 117B of the conductive pattern portion 
112 of the LCD 5. 

[0034] Upon depressing the reset switch button 8, the 

5 switch button 8 is moved backward against the spring 
force of the dish-shaped spring 8B to bring the switch 
actuator 8D of the switch button 8 into contact with the 
conductive pattern portion 112 of the LCD 5 and short- 
circuit between the switch conductive patterns 11 7A and 

10 1 1 7B of the conductive pattern portion 1 1 2 to be turned 
on. Upon release of the depression to the reset switch 
button 8, the switch button 8 is moved forward by the 
spring force of the dish-shaped spring 8B to separate 
the switch actuator 8D from a glass face portion 5a and 

15 break the short circuit between the switch conductive 
patterns 117A and 117B to be turned off. 
[0035] Return into Figs. 1 and 2, the terminal mount 
portion 16 is mounted by the terminals 60 by inserting 
the same into the plurality of insertion holes 26, and the 

20 lead portions 61 of the terminals 60 (see Fig. 2) are in- 
serted into the terminal insertion recesses 30 of the 
printed circuit board 3 for pattern connection. 
[0036] Thus constructed control unit U 1 is installed by 
a coin-shaped battery W. As shown in Fig. 3, the battery 

25 w is slantingly inserted between the upper and lower 
guide portions 41 and 40 through the battery insertion 
opening 32 lowering the negative pole wall W-1. The 
negative pole wall W-1 of the battery W slides on the 
lower guide portion 40 and the positive pole wall W-2 

30 slides below the upper guide portion 41 to bring a pe- 
ripheral (a step made by the negative pole wall W-1 and 
the positive pole wall W-2) W-3 of the negative pole wall 
W-1 on a tip side of the battery W into contact with the 
bottom wall 31 A of the battery accommodation portion 

35 31. 

[0037] As the battery W is further pushed in, the bat- 
tery W slides over a first slide contact point P1 of the 
lower guide portion 40 against the negative pole wall W- 
1 , a third slide contact point P3 of the upper guide portion 

40 41 against the positive pole wall W-2, and a second slide 
contact pointP2 of the bottom portion 31 A against the 
peripheral W-3 of the negative pole wall W-1 to be ac- 
commodated into the battery accommodation portion 
31 . Upon the complete accommodation of the battery W 

^5 into the accommodation portion 31, the positive and 
negative pole terminals 44 and 45 are respectively 
brought into contact with the positive and negative pole 
walls W-2 and W-1 . The distance between the first and 
second slide contact points P1 and P2 varies with the 

50 difference between the shapes of the positive and neg- 
ative pole terminals 44 and 45 of the battery W, and any 
reverse insertion of the battery is prevented by the rela- 
tion of the difference and the third slide contact point P3. 
[0038] The control unit U1 enclosing the battery W 

55 within the battery accommodation portion 31 is inserted 
into the outer housing 1 from the opening 1 F at the rear 
end thereof, and the LCD 5 is positioned behind the win- 
dow 7 of the front wall 1 A. The engagement projections 
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2A projecting from the left and right walls 10B and 10C 
of the base 2 are engaged with the engagement recess- 
es 49, and the engagement projections 50 of the upper 
ends of the pair of separation walls 28 of the base 2 are 
engaged with the pair of engagement holes 48. 
[0039] In Fig. 5 at (1 ) to (7), there is shown a replace- 
ment process of the battery W. First, as shown in Fig. 5 
at (1) and (2), the engagement projections 50 are dis- 
engaged from the pair of engagement holes 48 by using 
a tool T to pull out the control unit U1 from the outer 
housing 1 . As shown in Fig. 5 at (3) and (4), the accom- 
modated battery W is pull out from the battery insertion 
opening 32 in a reverse process of the above-mentioned 
insertion process, and a new battery W is inserted into 
the battery accommodation portion 31 through the bat- 
tery insertion opening 32 in the above-mentioned inser- 
tion. Next, at shown in Fig. 5 at (5) and (6), the control 
unit U1 is inserted into the outer housing 1 to engage 
the engagement projections 50 with the pair of engage- 
ment holes 48 to finish the assembling, and as shown 
in Fig. 5 at (7) the reset button 8 is actuated. 
[0040] Thus, according to this first embodiment, the 
base 2 is composed of the base portion 10 and the ter- 
minal block portion 11, wherein the base portion 10 is 
provided with the battery holder mount portion 12, the 
board mount portion 1 3, the LCD mount portion 14, and 
the backlight mount portion 15, the board mount portion 
1 3 is provided with the printed circuit board 3, the battery 
holder mount portion 12 is provided with the battery 
holder 4 holding the battery W, whereby the replace- 
ment of the battery W is eased, the sufficient insulation 
distance between the battery W and the electronic parts 
on the printed circuit board 3 is ensured, it is not neces- 
sary to arrange the electronic parts on the printed circuit 
board 3 to ensure a sufficient insulation distance be- 
tween the battery W and the electronic parts, and the 
necessity of any broad arrangement space for the elec- 
tronic parts may be avoided. The LCD 5 and the back- 
light 6 are assembled into the base 2 at the LCD mount 
portion 14 and the backlight mount portion 15, whereby 
any front module may be omitted and the number of 
parts may be decreased, resulting in manufacturing cost 
reduction without wasting time in the assembly process. 
The disposition of the terminal block 11 on the base 2 
allows the number of the parts to be reduced, resulting 
in its manufacturing cost reduction without wasting time 
in the assembling process. 

[0041] In Fig. 6, there is shown a disassembled per- 
spective view of a counter device as an electronic com- 
ponent according to a second embodiment of this inven- 
tion. Fig. 7 shows a top view of a control unit U1 of the 
counter device of Fig. 6. In the counter device of this 
second embodiment, same components as those of the 
counter device of the first embodiment are represented 
by the same reference symbols. The control unit U1 of 
this embodiment is different from that of the first embod- 
iment by having a different construction about a base 
2-1 and a battery holder 4-1 from that of the first embod- 



iment. 

[0042] The battery holder 4-1 is so positioned in the 
base that a battery insertion opening 32 is positioned on 
a front side of the base 2-1 composed of a base portion 
5 1 0 and a terminal block 1 1 . The base portion 1 0 is pro- 
vided with a battery holder mount portion 1 2, a board 
mount portion 13, a LCD mount portion 14, a backlight 
mount portion 1 5, and a terminal mount portion 1 6. 
[0043] The battery holder mount portion 1 2 is provid- 
10 ed with a pair of engagement portions 52 formed on up- 
per edges of left and right walls 1 0B and 1 0C of the base 
portion 10, and engagement hooks 54 disposed on ex- 
ternal faces of a pair of separation walls 53 formed on 
an inner face of a rear wall 10D of the base portion 10. 
15 [0044] The board mount portion 13 includes a pair of 
front and back engagement nails 54 and 54A standing 
on left and right walls 1 0B and 1 0C, a pair of separation 
walls 53 disposed on an inner face of the rear wall 1 0D 
of the base portion 10. The LCD mount portion 14 in- 
20 eludes a pair of insertion grooves 55 vertically formed 
on front positions 23 of the left and right walls 1 0B and 
10C across a front opening 22 of the base portion 10. 
The backlight mount portion 1 5 includes engagement 
recesses 56 formed on upper ends of the front positions 
23 of the left and right walls 10B and 10C. 
[0045] A terminal mount portion 1 6 includes a plurality 
of terminal insertion holes 26 formed on the rear wall 
10D of the base portion 10, and separation portions 27 
disposed on an outer surface of the rear wall 10D. 
[0046] The battery holder 4-1 includes a battery ac- 
commodation portion 31 , and the battery insertion open- 
ing 32 on a left side of the portion 31 , and a stand wall 
33 continuously formed on left, right and rear sides of 
the battery accommodation portion 31 . The stand wall 
33 on its rear side is also provided with an engagement 
formation portion 34. The battery holder 4-1 is also pro- 
vided with an engagement portion 35, a battery reverse 
insertion prevention portion 36, and positive and nega- 
tive pole terminals 44 and 45. 

[0047] The engagement portion 35 includes engage- 
ment leads 57 formed on external surfaces of both sides 
33a and 33b of the stand wall 33, and engagement nails 
58 are disposed on tips of the engagement leads 57. A 
pair of engagement nails 59 are formed on the engage- 
ment formation portion 34. 

[0048] The battery reverse insertion prevention 36 in- 
cludes a pair of lower guide portions 40 formed on inner 
surfaces of front sides of both sides 33a and 33b of the 
stand wall 33, and a pair of upper guide portions 41 
formed on rear sides of the both sides 33a and 33b of 
the stand wall 33. A corner of the lower guide portion 40 
is formed to be slant. The upper guide portion 41 is com- 
posed of leads formed on upper edges of the both sides 
33a and 33b to cover the battery accommodation por- 
tion 31 . A positive pole terminal 44 is fixed to an upper 
edge of a rear side of the stand wall 33 to project toward 
an upper direction of the battery accommodation portion 
31 . A negative pole terminal 45 is disposed on the bot- 
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torn wall 31 A of the battery accommodation portion 31. 
[0049] The board mount portion 1 3 of the base 2-1 is 
inserted by the printed circuit board 3 from the front, the 
positioning portion 28 of the rear edge of the board 3 is 
engaged with the pair of separation walls 53, and the 5 
left and right edges of the printed circuit board 3 are en- 
gaged by the engagement nails 54 and 54A. 
[0050] The battery holder mount portion 12 of the 
base 2-1 is mounted by the battery holder 4-1 . The en- 
gagement recesses 52 of the battery holder 4-1 is re- 
movably engaged with the engagement nails 58 of the 
base 2-1 , the pair of engagement nails 59 on the rear 
side of the battery holder 4-1 are removably engaged 
with the engagement hooks 54 of the base 2-1 to mount 
the battery holder 4-1 on the base 2-1. The battery in- 
sertion opening 32 of the battery holder 4-1 is inserted 
into a cut shape insertion opening 18 of the base 2-1, 
and directed toward a front face of the base 2-1 . Each 
lead portion (not shown in drawings) of the positive elec- 
trode terminal 44 and the negative electrode terminal 45 
is connected with an electrical conduction pattern (not 
shown in drawings) of the printed circuit board 3. 
[0051 ] The LCD 5 is mounted on the LCD mount por- 
tion 1 4 of the base 2-1 . In this case, the both side edges 
of LCD 5 are inserted into the pair of insertion grooves 
55, and stoppers 42 come into contact with the upper 
edges of the insertion grooves 55. The LCD5 is connect- 
ed with an electrical conduction pattern (not shown in 
drawings) of the printed circuit board 3 through a heat 
seal (not shown in drawings). 

[0052] The backlight unit 6 is removably put on the 
backlight mount portion 1 5 of the base 2-1 . The engage- 
ment projections 43 on the front and rear sides of the 
backlight unit 6 are removably engaged with the en- 
gagement recesses 56 of the base 2-1 . A flexible printed 
wiring circuit board FPC (not shown in drawings) con- 
nected with the backlight unit 6 is connected with an 
electrical conduction pattern (not shown in drawings) of 
the printed circuit board 3. 

[0053] The terminal mount portion 1 6 is mounted by 
the terminals 60 by inserting the same into the plurality 
of insertion holes 26, and the lead portions 61 of the 
terminals 60 (see Fig. 7) are inserted into the terminal 
insertion recesses 30 of the printed circuit board 3 for 
pattern connection. 

[0054] Thus constructed control unit U 1 is installed by 
a coin-shaped battery W. In the same manner as that of 
the first embodiment shown in Fig. 3, the battery W is 
slantingly inserted between the upper and lower guide 
portions 41 and 40 through the battery insertion opening 
32 of the battery holder 4-1 lowering the negative pole 
wall W~1 of the battery W. The negative pole wall W-1 
of the battery W slides on the lower guide portion 40 and 
the positive pole wall W-2 slides below the upper guide 
portion 41 to bring a peripheral (a step made by the neg- 
ative pole wall W-1 and the positive pole wall W-2) W-3 
of the negative pole wall W-1 on a tip side of the battery 
W into contact with the bottom wall 31 A-1 of the battery 



accommodation portion 31 . 

[0055] As the battery W is further pushed in, the bat- 
tery W slides over a first slide contact point P1 of the 
lower guide portion 40 against the negative pole wall W- 
.1 , a third slide contact point P3 of the upper guide portion 
41 against, the positive pole wall W-2, and a second 
slide contact point P2 of the bottom wall against the pe- 
ripheral W-3 of the negative pole wall W-1 to be accom- 
modated into the battery accommodation portion 31. 
Upon the complete accommodation of the battery W into 
the accommodation portion 31 , the positive and nega- 
tive pole terminals are respectively brought into contact 
with the positive and negative pole walls W-2 and W-1 . 
[0056] The control unit U1 enclosing the battery W 
within the battery accommodation portion 31 is inserted 
into the outer housing 1 from the opening 1 F at the rear 
end thereof, and the LCD 5 is positioned behind the win- 
dow 7 of the front portion 1 A. The engagement projec- 
tions 2A projecting from the left and right walls 1 0B and 
10C of the base 2-1 are engaged with the engagement 
recesses 49, and the engagement projections 50 of the 
upper end of the pair of separation walls 28 of the base 
are engaged with the pair of engagement holes 48. 
[0057] Thus, according to this second embodiment, 
the base 2-1 is composed of the base portion 10 and 
the terminal block portion 1 1 , the base portion 1 0 is pro- 
vided with the battery holder mount portion 1 2, the board 
mount portion 13, the LCD mount portion 14, and the 
backlight mount portion 1 5, the board mount portion 1 3 
is provided with the printed circuit board 3, the battery 
holder mount portion 12 is provided with the battery 
holder 4-1 holding the battery W, whereby the replace- 
ment of the battery W is eased, the sufficient insulation 
distance between the battery W and the electronic parts 
on the printed circuit board 3 is ensured, it is not neces- 
sary to arrange the electronic parts on the printed circuit 
board 3 to ensure a sufficient insulation distance be- 
tween the battery W and the electronic parts, and the 
necessity of any broad arrangement space for the elec- 
tronic parts may be avoided. The LCD 5 and the back- 
light 6 are assembled into the base 2-1 at the LCD mount 
portion 14 and the backlight mount portion 15, whereby 
any front module may be omitted and the number of 
parts may be decreased, resulting in manufacturing cost 
reduction without wasting time in the assembly process. 
The disposition of the terminal block 11 on the base 2-1 
allows the number of the parts to be reduced, resulting 
in the manufacturing cost without wasting time in the as- 
sembling process. 

[0058] Thus, the above-mentioned switch construc- 
tion according to this invention may be applied to various 
control components. While this invention has been de- 
scribed and illustrated with respect to certain embodi- 
ments which give satisfactory results, it will be under- 
stood by those skilled in the art, after understanding the 
purpose of the invention, that various other changes and 
modifications may be made without departing from the 
spirit and scope of the invention, and it is therefore, in- 
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tended in the appended claims to cover ail such chang- 
es and modifications. 



Claims 

1 . An electronic component comprising an outer hous- 
ing (1) and a control unit (U1) inserted within the 
outer housing (1), said control unit (U1) including 

a base (2 and 2-1), 

a printed circuit board (3) mounted on said base 
(2 and 2-1), 

a battery holder (4 and 4-1) mounted on said 
base (2 and 2-1) for removably holding a coin- 
shaped battery (W) which includes terminals 
(44 and 45) connected with said printed circuit 
board (3) to be connected with positive and 
negative poles (W-2 and W-1) of said battery 
(W), 

a liquid crystal display (5) mounted on said 
base (2 and 2-1 ) and connected with said print- 
ed circuit board (3), and 
a backlight unit (6) mounted on said base (2 and 
2-1) and connected with said printed circuit 
board (3). 

2. An electronic component according to claim 1, in 
which said base (2 and 2-1 ) includes a base portion 
(1 0) and a terminal block (11), and said base portion 
(1 0) includes a battery holder mount portion (1 2) for 
mounting said battery holder (4 and 4-1), a board 
mount portion (13) for mounting said printed circuit 
board (3) , a liquid crystal display mount portion (14) 
for mounting said liquid crystal display (5), and a 
backlight mount portion (15) for mounting said 
backlight unit (6). 

3. An electronic component according to claim 1 , in 
which said battery holder (4, 4-1) includes a battery 
reverse insertion preventing means (36). 

4. An electronic component according to claim 1, in 
which said battery holder (4 and 4-1 ) includes a bat- 
tery accommodation portion (31) and a battery in- 
sertion opening (32) at one side of said battery ac- 
commodation portion (31) at a right angle to a dis- 
play direction of said liquid crystal display (5). 

5. An electronic component according to claim 3, in 
which said battery reverse insertion preventing 
means (36) includes lower and upper guide portions 
(40 and 41) disposed on an inner surface wall of a 
stand wall (33) of said battery accommodation por- 
tion (31), a first slide contact point (P1) bringing a 
lower wall (W-1) of said battery (W) into slidable 
contact with said lower guide portion (40), a second 
slide contact point (P2) bringing a peripheral of the 



lower wall (W-1) of said battery (W) into a bottom 
wall (31 A) of said battery accommodation portion 
(31 ), and a third slide contact point (P3) bringing an 
upper wall (W-2) of said battery (W) into contact with 
5 said upper guide portion (41) so that the reversal 
insertion can be prevented by the relationship of the 
interval between the first and second slide contact 
points (P1 and P2) and the third slide contact point 
(P3). 

w 

6. An electronic component according to claim 1, 
which includes a display (5) having a switch portion, 
and a switch construction having at least two switch 
conductive patterns (117A and 117B) disposed on 
15 a front wall (5a) of said display (5) connected with 
said printed circuit board (3) which serves as an 
electric contact portion associated with a switch ac- 
tuator (8) in said switch portion. 

20 7. An electronic component according to claim 1, 
which includes a display (5) having a switch portion, 
and a switch construction having a switch conduc- 
tive pattern (11 7A and 117B) which is disposed on 
a front wall (5a) of said display (5) connected with 

25 said printed circuit board (5) through a flexible wir- 
ing plate (46) and connected with at least two wiring 
patterns (113A and 113B) of said flexible wiring 
plate (46), said switch conductive pattern (117A and 
1 1 7B) serving as an electric contact portion associ- 

30 ated with a switch actuator (8D) in said switch por- 
tion. 

8. An electronic component according to claim 7, in- 
cluding a switch construction in which a plurality of 

35 electrode terminal portions (115), at least two con- 
ductive patterns (11 6A and 1 1 6B) and a switch con- 
ductive pattern (117A and 117B) conductive with 
said conductive patterns (116A and 116B) are 
formed near a peripheral of a front wall (5a) of said 

40 display (5), and one end of said flexible wiring plate 
(46) is bonded with the peripheral of said front wall 
(5a) of said display (5) to connect said plurality of 
wiring patterns (1 1 3) of said flexible wiring plate (46) 
with said plurality of electrode terminal portions 

45 (115) and connect at least two of said wiring pat- 
terns (1 1 3A and 1 1 3B) with said conductive patterns 
(11 6A and 11 6B). 
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